Long-term heat adaptation results in an enhanced efficiency of muscarinically-induced water secretion in rat submaxillary glands.
1. Carbamylcholine-induced 86Rb+ and 36Cl- efflux, as markers of calcium mobilization and water secretion, respectively, were studied during 30 days of heat acclimation (at 34 degrees C) in rat submaxillary gland slices using perifusion techniques. 2. The fractional rate of 36Cl- efflux was markedly elevated with acclimation, reaching its maximal level on day 30, while that of 86Rb+, after an initial rise, returned to non-acclimated control levels. The total carbamylcholine-induced efflux of both ions markedly increased throughout the 30 days' acclimation. 3. The rapid increase in ion fluxes was accompanied by a transient increase in Na+ concentrations in the gland and a decrease in the saliva. 4. The data suggest that the acclimation-induced increase in secretory capacity is bi-phasic: initially, a rapid transient rise in ion fluxes accompanies a transient rise in muscarinic receptor density (Kloog et al., 1985). 5. Long term acclimation is characterized by increased efficiency of the cellular secretory mechanism(s), as demonstrated by the chronically increased efflux of ions.